Abstract
INTRODUCTION
5 . The combination of different PC sources might, therefore, be a promising approach to 40 improve not only the bioavailability but also a consequent enhancement of their biological 41 effects.
42
Antioxidant enzymes, such as superoxide dismutase (SOD), glutathione peroxidase 43 (GSHPx), and catalase (CAT), which are of endogenous origin and constitute the first line 44 of antioxidant defense, provide a real state of long-term defense against oxidative stress.
45
The activity of this first line of antioxidants may be modulated by dietary bioactive 46 compounds. Thus, PC provided by VOO can protect against systemic oxidation, which is 47 modulated by the main antioxidant endogenous enzymatic system (AEES) 6 . commercial common olive oil kindly provided by Borges Mediterranean Group was used.
111
The total phenolic content of the VOO was measured with the Folin-Ciocalteu method 12 .
112
The phenolic profile of the VOOs was analyzed by high-performance liquid 113 chromatography coupled to tandem mass spectrometry (HPLC/MS/MS) using a previously 114 described method 13 . Tocopherols and fatty acids in the VOOs were analyzed following the 115 procedure described by Morelló et al. 14 and the carotenoid content was analyzed as 116 previously described by Criado et al. 15 .
117
Lipid profile. Blood samples were collected at fasting state at least 10 hours prior to the 118 study, at the commencement of the study and before and after each treatment. EDTA-119 plasma glucose, total-cholesterol (TC), and triglyceride (TG) levels were measured using 120 standard enzymatic automated methods, in a PENTRA-400 autoanalyzer (ABX-Horiba phase was dried under a nitrogen gas flow and resuspended in 50µL of water/methanol 2:1
161
(v/v). After vortex and centrifugation at 15000rpm at 4ºC for 10 min, the supernatant was
162
analyzed by LC-MS.
163
In the quantification of samples, standard solutions at different levels of concentration were 164 used to obtain calibration curves, and compounds in the samples were quantified by 165 interpoling the analyte/IS peak abundance ratio in these curves. and approved by the local ethical committee (CEEA-Universitat de Lleida, reference 7675).
214
The rats were sacrificed by intracardiac puncture after isoflurane anaesthesia (IsoFlo,
215
Veterinarian Esteve, Bologna, Italy). After blood collection, the rats were perfused with an isotonic solution of sodium chloride (NaCl) 0.9 % to remove the remaining blood irrigating baseline characteristics of the participants among sequences 1, 2 and 3 (Table 2 ).
247
Compliance was monitored through the determination of biomarkers of intake analyzing participants during any of the study treatments.
251
Olive oils characterization. treatment and the post-pre intervention changes of each VOO group are shown in Table 5 .
291
When comparing the three interventions, the activities of all enzymes were significantly which is established as significant when rats are only supplemented with thyme PC (THY).
303

DISCUSSION
Our study demonstrates that a sustained intake of FVOOT, which provided the same in which each subject acts as the corresponding control, minimizes the inter-variability. In 406 addition, the fatty acid composition, vitamin E content and parental matrix of the three 407 olive oils were similar whereas the only difference was the PC profile and amount.
408
One potential limitation of the study was that although the trial was blinded, some 
